The Forest and Rangeland Renewable Resources Planning Act (RPA) of 1974 requires periodic assessments of the condition and trends of the Nation's renewable natural resources. In this report, we document recent and historical trends in hunting and wildlife watching to fulfill RPA requirements. Using data from the U.S. Department of the Interior, Fish and Wildlife Service's National Survey of Fishing, Hunting, and Wildlife-Associated Recreation we present historical trends back to 1955 as well as recent changes from the past 10 to 20 years to evaluate changes in recreation since the 2000 RPA Assessment. We report on several attributes of wildlife recreation, including number of participants, days participating, recreation on public and private land, and economic expenditures. We found that participation in wildlife-associated recreation continues to change, with fewer Americans taking part in hunting and wildlife watching over the past 20 years. Total days devoted to recreation have declined along with number of participants, but the annual expenditures per participant and days of recreation per participant have generally risen or remained stable. We discuss variation in participation among types of hunting and across RPA Regions of the United States. Documenting and understanding these changes in wildlife-associated recreation is essential to ensure the continued successful management of wildlife resources.
Introduction_________________________________________
Wildlife resources have long been directly used by Americans, providing substantial economic and nutritional benefits. Traditionally, views on wildlife resources were utilitarian and commodity oriented, but values about wildlife have diversified over the past several decades. For example, a recent survey showed that western United States residents were nearly evenly divided between traditional views focused on wildlife use and views that stressed mutual benefits and non-consumptive use (Teel and Manfredo 2010) . Similar transitions away from utilitarian views have been noted across the United States (Butler and others 2003; Mankin and others 1999) . Over the past several decades, there has been an increasing recognition of the broader ecosystems services provided by wildlife. Wildlife provides social and cultural benefits and plays a vital role in ecosystem functioning, including contributions to seed dispersal, pest control, and nutrient cycling (de Groot and others 2002; Duffy 2009 ).
In addition to these ecosystem services, hunting and wildlife watching make valuable contributions to local economies. According to the most recent national survey of wildlife-associated recreation, hunters spent $22.9 billion and wildlife watchers spent $45.7 billion on their respective activities in 2006 (USDI FWS and U.S. Census Bureau 2007). These direct expenditures provide insight into the economic benefits of recreation expenditures for local and regional economies, but they fail to account for the broader impact of these activities on the economy or their value to participants. For example, an analysis of the economic contribution of hunting revealed that the $22.9 1 billion spent by 12.5 million hunters in 2006 generated $66.0 billion in overall national economic impact, including supporting an estimated 600,000 jobs (Southwick Associates 2007) . Similar economic contributions have been attributed to wildlife-watching expenditures (Williams 2010) . In 2006, wildlife watchers, both at home and away from home, spent $45.7 billion in 2006 on direct expenditures for wildlife watching, generating $122.6 billion in wider economic output and supporting more than 1 million jobs (Leonard 2008) .
Greater societal benefits, such as the physical and emotional well-being promoted by wildlifeassociated recreation, are more challenging to quantify. The net economic benefit of each recreational activity has been proposed as a measure of this larger societal benefit and is estimated by measuring the amount a participant would be willing to pay, in excess of their direct costs, to participate in an activity. In 2006, hunters reported the net economic value of deer hunting in their home state as an average $657 per year per participant and the economic value of elk hunting at $523 per year (for more information on methodology, see Aiken [2009a] ). For those who watched wildlife away from their homes, the net economic values were $407 per year per person for watchers participating in their state of residence (Aiken 2009a) 2 .
1 This estimate does not include an additional $11.7 billion spent on items that are used for both hunting and fishing. 2 These economic measures are associated only with people who participate in these activities as a primary pursuit, and do not include other non-use values (for example, existence values, or the value reflecting the benefit people receive from knowing that a particular environmental resource exists).
The economic values associated with wildlife-based recreation make it important to document changes in recreation patterns, not only to anticipate economic impacts for local economies, but because many of the state agencies that manage wildlife and fish are funded primarily through revenues associated with hunting and fishing, such as licenses or excise taxes on firearms, archery equipment, and ammunition (Williams 2010) . Nationally, licenses and taxes on hunters and anglers combined contribute an estimated 65 percent of state wildlife agency budgets (Mahoney 2009 ). Although there is growing interest in exploring different means of generating revenues from the broader public (Regan 2010) , alternative funding sources are not yet widely used. Consequently, participation shifts in wildlife hunting will have significant impacts on the funds available for wildlife management (Jacobson and others 2010; Manfredo and others 2009 ).
Understanding how wildlife-associated recreation is changing along with socio-demographic change and how these shifts will affect management of resources and wildlife communities is essential to ensure science-based policy and informed decision making (Organ and others 2010) . This philosophy was formalized by the Forest and Rangeland Renewable Resources Planning Act (RPA) of 1974 (P.L. 93-378, 88 Stat 475, as amended). The Act requires the U.S. Forest Service to prepare periodic resource assessments on the Nation's 1.6 billion acres of forest and range lands that report on (1) the current status and condition of resources based on an analysis of recent historic trends and (2) the future resource situation based on trend projections (Cortner and Schweitzer 1981; USDA Forest Service 2012) . In support of the 2010 RPA Assessment, our goal is to provide an overview of recent historical trends in wildlife-associated recreation (hunting and watching) participation as a gauge on the demands for outdoor recreational activities that are directly dependent on wildlife resources. We also review some of the implications of these trends for the long-term management of wildlife resources and funding for management. This synthesis is intended to help natural resource managers understand past and current trends in recreation and resources, and anticipate future changes. Trends in fishing recreation and fish populations are summarized in a separate RPA document (Loftus and Flather 2012) . Projections of participation in hunting and fishing recreation are covered by Bowker and others (2012) .
To assess recreation trends, we use data gathered by the National Survey of Fishing, Hunting, and Wildlife-Associated Recreation (FHWAR), funded by the U.S. Fish and Wildlife Service. Among the different activities covered by the survey, we focus on wildlife watching, all hunting, and three subsets of wildlife hunting: big game, migratory birds, and small game 3 . We report mostly on wildlife watching that occurs away from (>1 mile) the home (also referred to as nonresidential wildlife watching) because it is an indication of outdoor recreation by individuals whose primary purpose is to view, feed, or photograph wildlife. Primary purpose means that for both hunting and wildlife watching, the participant's central aim must be the wildlife-associated recreation activity. Data for unplanned hunting or wildlife watching while on trips taken for another purpose were not included in FHWAR. We also separately report broad trends in wildlife watching that occurs around the home (also referred to as residential wildlife watching) to provide a more complete picture of the importance of wildlife watching to the American public. We provide more background information about FHWAR in the Methods section. A glossary is provided at the end of the document to define terms we use throughout this report.
Methods_____________________________________________
From 1955 onward, wildlife-focused recreation activities have been monitored by FHWAR, the longest running and most detailed record of the American public's participation in hunting and wildlife watching (watching was added in 1980) 4 . In this section, we present some background information on FHWAR methods and administration, and then review the methods we used to document the trends reported in this document.
FHWAR Methods and Administration
As a survey, FHWAR creates estimates of number of participants, days, and expenditures by interviewing a portion of the American public. A full census of recreationists would be impractical, so researchers sample a portion of the population and then generate estimates for the larger population. This approach contrasts with much of the information reported on hunting and fishing by individual states, which relies upon license data. All data reported are for recent recreation experiences (within the past year) in which the participant's primary purpose was to hunt or watch wildlife.
FHWAR is administered in two stages. First, a broad screening phase is used to establish patterns of participation among the general public, concentrating on those aged 16 and older, while also obtaining basic information on those aged 6 to 15. A more comprehensive survey instrument is then used with those aged 16 and older who participated in wildlife-associated recreation in order to gather detailed information on activities and expenditures for the different types of hunting and wildlife watching. Expenditures are broken down into multiple categories, including trip-related expenditures, equipment expenditures, and other expenses (for example, magazines, membership dues, contributions, land leasing and ownership, licenses, stamps, tags, and permits). Estimates are then generated for the number of participants, how often and where they participated, type of wildlife encountered, and money spent on wildliferelated recreation. Researchers use statistical analyses to better understand the variation around estimates and to compare different populations. In general, the more interviews that feed into an estimate, the less variation around an estimate, so changes seen Regionally or at the state level often must be larger than those seen nationally in order to be deemed statistically significant. For more information on the survey's sample design, implementation, and analysis, please see Appendices C and D of the National Survey of Fishing, Hunting, and Wildlife-Associated Recreation (USDI FWS and U.S. Census Bureau 2007).
Wildlife-Associated Recreation Trends for 2010 RPA Assessment
In this report, we summarize FHWAR information on wildlife-associated recreation, including number of participants, total days of participation, days spent recreating per participant per year, as well as information on economic expenditures and patterns of recreation participation on public and private land. We also provide information on recreation on Forest Service lands based on visitor monitoring conducted by the Forest Service (English and others 2002) .
Although FHWAR has been conducted every five years from 1955 to 2006, for this RPA Assessment, we generally focus on data from 1991 onward because survey methodology changed in 1991, switching from a 12-month recall period to a 4-month recall period 5 . The four-month recall period has increased accuracy in participants' reporting of their activities (USDI FWS and U.S. Census Bureau 2007: Appendix C). In some cases, we adjusted information prior to 1991 to be comparable to survey information from 1991 to 2006 (see Table 1 ).
We also focus on changes observed after the 2000 RPA Assessment (Flather and others 1999) , which include the 1991 and 1996 National Surveys of Fishing, Hunting, and WildlifeAssociated Recreation. We then compare these changes to those projected by Bowker and others (1999) for the last RPA Assessment to determine if observed changes in recreation conform with past expectations. It is beyond the scope of this document to examine in detail 1955 , age 16+ 1980 , age 16+ Wildlife watching (nonresidential) 1980 , age 16+ 1985 1991 , age 16+ Number of days Hunters 1955 Hunters -1970 1975, age 9+; 1980 -1985 1980 -1985 1991 , age 16+ 1991 , age 16+ Big game/small game/migratory bird b 1955 -1970 1975, age 9+; 1980 -1985 1980 -1985 1991 , age 16+ 1991 , age 16+ Wildlife watching (nonresidential) 1980 -1985 1991 , age 16+ 1991 -2007 a For the data on number of participants, pre-and post-1991 data have been adjusted for this report to be comparable, except for wildlife watching at the Regional level. b Waterfowl hunting data is available from all surveys. Dove hunting was added to the waterfowl hunting category in 1975, and the new grouping was termed "migratory bird hunting." the potential causes for any deviations in the recently observed participation patterns and those projected to occur by the previous RPA Assessment. However, we highlight cases of substantial deviation in order to identify opportunities for future research that may help disentangle the many potential causes for these deviations (for example, changing natural resource conditions, changing recreational preferences, methodological artifact).
Where data availability permits, we report on hunting and wildlife watching activities on not only the national scale but over each of the four RPA Assessment Regions (Figure 1 ). Each of these broad Regions differs in the types of ecosystems supported, the pattern of land use activity, and the demographic, economic, and social contexts within which natural resources are managed (USDA Forest Service 2012). The largest human populations are found in the North and South Regions ( For Regional estimates, the number of participants may include some people who have traveled from a home outside of the Region to participate. A wildlife hunter or watcher who participated in more than one Region was counted in each. We adjusted the data to avoid double-counting those who hunt wildlife in more than one state in a Region. Participation within a Region was selected as our reporting measure after examining participation by Region of residency (for example, all hunting conducted by residents of the North Region, regardless of where hunting occurred). We found that number of participants and days of participation categorized by the Region where recreation occurred gave similar trends to those estimated by Region of residency. However, we focused on hunting and watching by the location where the activity occurred because this measure represents the recreation pressure on the wildlife resource.
When possible, we provide estimates of the statistical significance of changes observed in recreation patterns at the 95% confidence level. 
Results and Discussion________________________________
National Participation in Hunting and Wildlife Watching
Hunting
Over the past 50 years, the total number of hunters varied, growing from 1955 to 1975, slowly declining through 1996, then showing a greater decline over the past 10 years (Figures 2a, 2b) . In comparison to overall population levels in the United States (Figure 2b ), increase in the number of hunters exceeded or closely tracked total US population growth up to 1980, 1955 1960 1965 1970 1975 1980 1985 1991 1996 2001 2006 Participants ( after which the number of hunters did not keep pace with growth in the US population. From 1991 to 2006, the percentage of the U.S. population that reported engaging in any kind of hunting has declined steadily from 7.5 percent of the total population to 5.5 percent ( Table 3 ). The number of days spent hunting followed a similar pattern to the number of participantsincreasing through 1975 but declining over the past 10 years ( (Table 4 ). The most notable changes since the 2000 RPA Assessment (based on 1996 data) were the significant 10 percent decline in the number of hunters and the 14 percent decline in the total number of days spent hunting. Because the number of days spent hunting per participant has been stable over this time period, the decline in total days spent hunting over the past two surveys is a direct result of the decline in participants.
Patterns of participation among types of hunting activity (small game, migratory bird, and big game hunting) varied over time ( Figure 2 ). Among small game hunters, the number of participants generally tracked the total number of hunters and general population through 1975; after which, there was a steep decline in the number of participants. By 2006, the number of small game hunters had declined 66 percent from the peak number of participants in 1975. Set against a backdrop of increasing U.S. population, national per capita participation in small game hunting has shown a monotonic decline since 1991, with the participation rate declining by 1.3 percentage points since 1996 (Table 3 ). The number of days devoted to small game hunting have also declined, decreasing by more than 25 million days nationally since 1991, with most of the decline occurring since 1996 ( Figure 2c ). Since the 2000 RPA Assessment, number of participants and total number of days for small game hunting have declined by more than 30 percent (Table 5 ). Similar to all hunting, the decline in days follows from the decrease in participants because the number of days spent pursuing small game per hunter remained relatively steady (11 days per hunter) from 1996 to 2006 (Table 3 ).
The number of migratory bird hunters also declined after the 1970s. By 2006, the total number of participants was less than the number recorded in 1955, with 1 percent of the U.S. population in 2006 participating in migratory bird hunting ( Figure 2 ). The number of days spent hunting migratory birds remained steady through the 1970s and 1980s and showed statistically significant increases from 1991 through 1996 (19 percent). The average number of days per year spent hunting migratory birds by participants has increased by slightly more than one day from 1991 to 2006 (that is, 7.4 days per hunter in 1991 and 8.6 days per hunter in 2006) ( Table 4 ). The average number of days devoted to migratory bird hunting per year has consistently been smaller than days devoted to other wildlife recreation activities (Table 4) . Since the 2000 RPA Assessment, the number of participants declined by a significant 25 percent. Over this time period, the total number of days devoted to migratory bird hunting also declined by a significant 25 percent. Similar to other types of hunting, because the number of days devoted to migratory bird hunting per participant annually has not declined, the decrease in total number of days is a result of the declining number of hunters.
In contrast to the other subcategories, big game hunting showed sustained growth in number of participants over time, increasing from 1955 through 1996 at rates that exceeded the general growth in the U.S. population (Figure 2b ), although the number of participants remained stable over the last 10 years (nonsignificant 5 percent decrease) (Table 5) . By 2006, the number of big game hunters was nearly three times greater than in 1955. Examining participation rates in this subcategory relative to the national population shows that rates have declined from 5.7 percent of the total population in 1991 to 4.7 percent in 2006, a relatively small decline in participation rates when compared to other activities (Table 3 ). The total number of days devoted to hunting big game increased consistently through 1985 but has remained essentially stable over the past 10 years ( Figure 2c , Table 5 ). Overall, the annual number of days of big game hunting per individual rose by more than three days from 1991 to 2006 (12.0 to 15.4) ( Table 4 ). In summary, since the last RPA Assessment in 2000, the total number of big game hunters and days devoted to big game hunting were stable, with an average increase of 1.8 days devoted to big game hunting by each participant per year.
Wildlife watching
Participants in wildlife watching have only been surveyed from 1980 onward. During this time period, the number of nonresidential wildlife watching participants increased initially through 1991 and then declined (Figure 2a) . By 2006, the number of individuals who watched wildlife away from home declined by 7 percent from initial 1980 levels. Most of this change in number of participants occurred from 1991-1996 (Table 3 ). The number of people who watch wildlife away from home has been stable from 1996 to 2006. National rates of participation in nonresidential wildlife watching declined over the past four surveys, from 15. (Table 4) , making this the highest increase in days per participant per annum for any wildlife-associated activity. In summary, since the last RPA Assessment, the number of nonresidential wildlife watchers and total number of days devoted to wildlife watching away from home have remained stable (nonsignificant decline of 3 percent and nonsignificant increase of 12 percent, respectively), while the average number of days devoted to wildlife watching per participant increased (Table 4) .
Wildlife watching around the home followed the same general trajectory as wildlife watching away from home, with an initial rise followed by a decline and a final increase in 2006 (Figures 3a, 3b) . Consistently more participants have reported watching wildlife around the home, and the most recent estimate in 2006 was greater than the starting value in 1980.
Regional Participation in Hunting and Wildlife Watching

Hunting
Examining trends for all types of hunting from 1980 through 2006, we found that the North and South Regions had the greatest number of people participating in hunting (Figure 4a ), as well as the largest populations (Table 2) . Although the Rocky Mountain Region has fewer residents (Table 2) participants includes people who participate in a state but are not residents, this comparison between recreation and resident populations provides insight into the relative popularity of each activity but is not a means of comparing residents' relative rates of participation. (Figure 4c ). Among Regions, the North and the South had the highest annual number of days spent hunting per participant (17 and 20, respectively), almost more than a week per year higher than the Rocky Mountain and Pacific Coast Regions (12 and 11 days, respectively) ( Table 4) . For all Regions, days per participant in 2006 were greater than in 1991.
Focusing on the past 10 years of data showed a statistically significant decline in number of hunters and total days for the Pacific Coast Region (Table 6 ). All other Regions had statistically nonsignificant declines in number of participants and total number of days. Annual days devoted to hunting per participant declined in each Region from 1996 to 2006, with a small decrease in the North Region and a larger decline of more than three days per participant in the Pacific Coast Region (Table 4) .
Similar to national patterns, Regional participation trends varied by hunting activity. For small game hunting, the greatest declines in number of participants from 1980 to 2006 were seen in the North and South Regions, with the smallest decline in the Rocky Mountain Region (Figures 5a, 5b ). The total number of days spent small game hunting has declined across Regions but was relatively stable in the Rocky Mountain Region (Figure 5c ). The average number of days each hunter devoted to small game per year increased for each Region since 1991. The North and South showed the highest number of days per participant per annum (11.2 for each in 2006), an average 2.5 more days per year than small game hunters in the Pacific Coast and Rocky Mountain Regions (Table 4 ). In summary, since the last RPA Assessment, there have been statistically significant declines of 26 percent or more in both number of participants and total days for the North, South, and Pacific Coast Regions. Only the Rocky Mountain Region did not experience a statistically significant decline, although decreases in both participants and days were seen there (Table 6) . Despite these declines, the annual number of days spent hunting small game per participant remained relatively stable, with declines only seen in the Rocky Mountain and Pacific Coast Regions (decreases of one day per participant) ( Table 4 ).
In the subcategory of migratory bird hunting, the South had the greatest number of participants (Figure 6a ). The availability of wetland habitats for waterfowl likely contributes to this dominance in migratory game bird hunting. Fourty-eight percent of the wetlands in the contiguous United States are found in the South (U.S. Department of Agriculture 2000). Since 1980, all Regions have experienced a substantial decline in the number of migratory bird hunters (from 40 to 50 percent; Figure 6b ), but the South has maintained the greatest number of participants. The total number of days devoted to migratory game bird hunting declined in each Region from 1991 to 2006 (Figure 6c) , with the greatest remaining number of days in the South. Examining the average days devoted to migratory bird hunting by participants (Table 6 ). Total days devoted to migratory bird hunting declined in the North, Pacific, and Rocky Mountain Regions (statistically significant decrease of 32 to 60 percent), but total days remained stable in the South (Figure 6c , Table 6 ). Over this time period, the South was the only Region to show an increase in annual days devoted to migratory bird hunting per participant (Table 4) . For big game hunting, Regional numbers of participants all increased until 1996 (Figures 7a,  7b) . From 1996 to 2006, the South and North Regions were very close to no change, while the Rocky Mountain Region had a nonsignficant decrease of 13 percent and the Pacific Coast Region had a significant decrease of 31 percent (Table 6 ). When examining the total number of days spent on big game hunting in each Region, the South and the North both increased from 1991 to 2006 (Figure 7c ), and the Rocky Mountain and Pacific Coast Regions showed more stable and lower numbers of days devoted to big game hunting (Figure 7c ). The average number of days devoted to big game hunting per participant annually varied among Regions. In 2006, the South had the highest number of days (17.8), more than 5 days per year higher than in the other Regions (Table 4) . Since 1991, the average number of days per participant grew for all Regions, with the highest increase in the South (3 days per year), followed by the Pacific Coast (2 days per year), the North (1.7 days per year), and the Rocky Mountain Regions (1.3 days per year). Since the 2000 RPA Assessment, the total number of participants in big game hunting declined significantly in the Pacific Coast Region, with no significant changes in other Regions. The total number of days devoted to big game hunting in each Region remained stable, while at the participant level, annual number of days spent big game hunting per person continued to grow. 
Wildlife watching
Wildlife watching away from home initially declined in each Region after 1991 and then increased from 2001 to 2006 in all Regions except the North (Figures 8a, 8b) . The Rocky Mountain and Pacific Coast Regions have roughly the same number of participants, making wildlife watching the only activity in which Rocky Mountain participation does not substantially exceed that of the Pacific Coast Region. However, the Rocky Mountain Region showed the most limited initial decline in number of wildlife watchers from 1991 to 1996 and the most positive overall trend in number of participants after 1996 (Figure 8b ). The total number of days spent watching wildlife was stable or increasing for each Region from 1991 to 2006, with the Rocky Mountain Region having the smallest total number of days (Figure 8c ). The average number of days spent watching wildlife per participant per annum increased for each Region since 1991 (Table 4 ). In 2006, the Pacific Coast Region had the greatest number of days per participant, closely followed by the North and South. The Rocky Mountain Region had notably fewer days of wildlife watching per participant (three days per year fewer than the South). When examining the period since the 2000 RPA Assessment, only the North Region showed a significant change in viewing participation with a 12 percent decline (Table 5) . Total days showed nonsignificant increases in all Regions except the Rocky Mountain Region. The number of days per participant was higher in 2006 than 1991 for all Regions (Table 4) .
Summary of variation among Regions
Regional patterns generally conformed to national trends without substantial variation between Regions. However, there were a few exceptions where individual Regions were unique from others. While the North Region generally had the highest number of participants in wildlife-associated recreation, followed by the South, the Rocky Mountain, and the Pacific Coast Regions, we noted two exceptions. The South Region had more migratory bird hunters than other Regions and was the only Region where total hunting days for migratory birds remained stable throughout the survey period. In the case of watching wildlife away from home, the Pacific Coast and Rocky Mountain Regions were nearly equal in the total number of nonresidential wildlife watchers (although the Pacific Coast had the smallest number of participants in all other wildlife-associated recreation). Among total days of wildlife watching, the Pacific Coast Region exceeded the Rocky Mountain Region.
Among other trends, all types of wildlife hunting generally declined in the Pacific Coast Region. From 1996 to 2006, both number of participants and days had statistically significant declines for all hunting combined, small game hunting, and migratory bird hunting. For big game hunting, only the number of participants declined significantly; the 26 percent decrease in number of days was not significant (Table 6) . Among other Regions, the North and South showed some similar patterns from 1996 to 2006: they had similarly small changes in big game hunting participants, a similar decrease in small game hunting participants, and a similar increase in days spent hunting big game. However, these Regions were not always strongholds for wildlife-based recreation and trends sometimes differed. For example, the South was the only Region stable in migratory bird hunting and watching, while the North was the only Region to have a significant decline in wildlife watchers. The Rocky Mountain Region was unique because it was the only Region that did not decline significantly in days or participants of small game hunting over the past 10 years. Given the variability among Regions, it was difficult to infer any general pattern within Regions or activities. Further interpretation of these changes in recreation patterns will require understanding changes in wildlife resources in combination with demographic and socioeconomic factors at the Regional level. 
Wildlife-Associated Recreation on Public and Private Lands
National patterns
Nationally, more than half of all hunters reported hunting on only private land in each survey from 1991 to 2006 (Figure 9 ). During the same time period, a stable 15 percent of all hunters reported hunting only on public land (Figure 9 ). Over this time period, there was a decrease in hunters using both public and private land (from a high of 29 to 30 percent in 1991 and 1996 to 24 percent in 2006) as hunters shifted to rely only on private land (Figure 9 ). In total, public lands hosted 54 million days of hunting in 2006 (25 percent of all hunting days), while 164 million days, or 75 percent of all hunting days, took place on private land (USDI FWS and U.S. Census Bureau 2007). In contrast to hunting, most nonresidential wildlife watchers pursued watching on public land. From 1991 to 2006, an average of 51 percent of all wildlife watchers used public land exclusively, 30 percent divided their time between public and private land, and 11 percent relied exclusively on private land (Figure 9 ). There are no discernible trends in public and private land use other than a growing number of respondents reported "unspecified." 
Regional patterns
For each RPA Region, we summarized the number of hunters and wildlife watchers who reported recreating on public and private land and excluded those who responded "unspecified" (Figure 10 ). Regional totals were adjusted to avoid double-counting within a Region, but individuals who participated in recreation in two Regions were counted in each. For each Region, we also estimated the relative availability of public and private land using the Protected Areas Database (PAD-US [USGS], version 1.1, http://www.protectedlands.net/ padus/preview.php). Public lands made up the largest relative area in the Pacific Coast Region due, in part, to the substantial public land area in Alaska (Figure 10 ). Public lands are also considerable in the Rocky Mountain Region (36 percent of total land area) but are much smaller in the North and the South (Figure 10 ).
Across all Regions, the vast majority of those who watched wildlife away from home reported recreating on public land, with slightly larger proportions recreating on public lands in the Pacific Coast and Rocky Mountain Regions. Hunters showed more Regional variation in public and private land use-low percentages of public land use were reported in the North and the South, but 50 percent or more of hunting participants reported using public lands in the Rocky Mountain and the Pacific Coast Regions. These results suggest that limited public lands in the North and the South lead to greater reliance on private lands for hunting. However, these relatively small proportions of public lands provide wildlife watching opportunities for a large number of people (following other Regional patterns, the North and the South have the greatest absolute number of wildlife watchers) (Figure 8 ). 
Wildlife recreation on National Forest System lands
As public lands are nationally and Regionally important for wildlife-associated recreation, we wanted to further examine the specific contribution of National Forest System (NFS) lands. The NFS comprises 193 million acres on 155 National Forests and 20 National Grasslands. Most National Forest area is in the western United States (Table 7) (Table 7) . Hunters reported a total of 9.7 million one-day visits and 16.6 million nights as part of overnight visits on NFS lands, while wildlife watchers reported 1.7 million one-day visits and 2.2 million nights as part of overnight visits on NFS lands (due to the methodology used, the number of days recorded from one-day visits and the number of nights recorded from overnight visits cannot be combined) (Figure 11 ). Total expenditures from these visits totaled almost $1.2 billion for hunting and $131 million for wildlife watching (estimated with expenditures on lodging, food, transportation, sporting goods, and souvenirs within 50 miles of the National Forest where the recreation took place) ( Table 7) . A detailed explanation of the expenditure profiles and how they were derived can be found in White and Stynes (2010) . Using the Forest Service's visitor monitoring data we can also group wildlife-associated recreation by RPA Region. The Rocky Mountain Region had the highest number of wildlife hunting participants, followed by the South and the Pacific Coast Regions, and far fewer hunters on NFS lands in the North Region (Table 7) . Given the small size of NFS lands in the South Region, these lands received high amounts of use with an average 53.2 visits/km 2 followed by 28.6 visits/km 2 in the North Region (Table 7) . Visitors who identified wildlife watching as the primary reason for their visit to NFS land were far less common than wildlife hunters but were still most common in the Rocky Mountain Region. The Pacific Coast Region had the next highest number of watchers, although still less than half that of the Rocky Mountain Region (Table 7) . Because expenditures are calculated with a national estimate of expenditures per activity, expenditures per Region follow directly from the estimated number of participants. Similarly, Regional variation in the number of days and nights spent hunting and wildlife watching follow from the number of participants in each Region (Figure 11) . Wildlife watching draws similar numbers of day and night visits, but night visits are more common for hunters (Figure 11 ).
National Economic Trends in Hunting and Wildlife Watching
We return to FHWAR data to examine national economic expenditures over time on wildlifebased recreation, including all hunting and wildlife watching. All values discussed are in 2006 United States dollars and are adjusted for inflation using the Consumer Price Index.
Hunting
Total economic expenditures on hunting have declined by approximately $3.5 billion since 1996, totaling $22.9 billion in 2006. Most of this decline occurred from 1996 to 2001 (-$2.9 billion), followed by a $600 million decline from 2001 to 2006. Annual participant expenditures have remained stable since 1996 at just over $100 per day spent recreating (Table 8) . During this period, the average number of days devoted to hunting per participant remained stable, but the total number of days and hunters has declined, suggesting that the decrease in number of participants is driving the decrease in expenditures. FHWAR data on expenditures for owned or leased private land reveal that combined expenditures on land leased and owned for hunting have remained stable from 1991 to 2006, although there has been a decline in expenditures on land owned from 1996 to 2006 ($4.1 to $3.6 billion) and an increase in land leasing expenditures from 1996 to 2001 ($500 to $700 million) ( Table 9 ). Fees associated with hunting on both private and public land may also provide some insight into wildlife recreation trends, although we note that only a small subset of hunters pay fees for land access on public or private land (approximately 5 percent pay for each land type) ( Table 9 ). Over time, annual per person expenditures on private land access fees have more than doubled from $256 in 1991 to $558 in 2006. As per person fees rose, the number of hunters who reported paying private land access fees peaked at 930,000 in 1996 (7 percent of all hunters), declining to 711,000 people (6 percent of all hunters) in 2006 and generating just under $400 million. Annual per capita fees for public land are less than 20 percent of those for private land, and have been more stable in price, varying from $80 to $100 a person since 1996. Public land access fees generated less money than private land access fees, with $47 million paid by nearly 600,000 people in 2006 (Table 9 ). Fees paid for hunting on public land may include permits specific to hunting or fees required for access from all recreationists. Although the proportion of hunters paying public land use fees remained stable at 5 percent from 1996 to 2006, the total number of hunters doing so declined, following the general trend in number of hunting participants.
Wildlife watching
Total economic expenditures on wildlife watching (both at home and away from home) increased over the past four surveys ($26.8 billion in 1991, $35.3 billion in 1996, $41.2 billion in 2001, and $43.2 billion in 2006) . FHWAR does not explicitly report economic expenditures for wildlife watching away from home, but by excluding all expenditures for watching at home (for example, bird feeders and plantings) and expenses that could have been used either at home or away from home (for example, cameras and binoculars), we generated conservative estimates of economic expenditures on wildlife watching away from home (Table 8) . These values ranged from 66 to 75 percent of the total economic expenditures on wildlife watching and are likely underestimates of the true expenditures on wildlife watching away from home as they excluded expenditures that could be used either at home or away from home. Total amount spent on wildlife watching away from home grew from 1996 to 2006 by $7.4 billion, stabilizing at approximately $31 billion in 2001 and 2006 (Table 8) .
Variations in economic expenditures from 1991 to 2006 resulted from both changes in the total number of days devoted to wildlife watching and changes in the average amount spent per day by participants. Average amount spent per day has increased over the past four surveys, as has the amount spent per participant (Table 8) .
Over the past four surveys, the percentage of wildlife watchers paying public land access fees has remained around 20 percent, with a peak at 25 percent in 1996. Over time, the number of watchers paying public land access fees has declined from 5.9 million in 1991 and 1996 to 3.9 and 4.3 million in 2001 and 2006, respectively (Table 9 ). Public use fees paid per person ranged from $32 to $38 annually (Table 9) . Variation over time in number of fee payers has followed similar patterns for both private and public land access fees. Private land access fees paid per person rose from 1991 to 1996 but have been declining since then to $56 per person in 2006 (Table 9 ). With far fewer wildlife watchers paying private access fees, the total amount paid in private land access fees by wildlife watchers is less than half that paid for public land access fees by wildlife watchers.
When comparing wildlife watching and hunting, in 2006 the largest expenditure for land access fees was from hunters on private land ($397 million), due to the high per person prices. Many more wildlife watchers paid land access fees, but the total expenditures for wildlife watching on public land ($141 million in 2006) and private land ($66 million in 2006) were much smaller than national totals for private land access fees for hunting. While the 5 percent of watching participants paying fees is similar to the number of hunters who pay private land access fees, the annual fees are one-tenth of what hunters pay per capita in private land access fees (Table 9) . Hunting on public lands in 2006 generated the smallest annual expenditure at $47 million.
Summary of Changes Since the 2000 RPA Assessment
The 2000 RPA Assessment included the 1991 and 1996 National Surveys of Fishing, Hunting, and Wildlife-Associated Recreation. Following, we highlight the changes that have occurred in the two National Surveys from 1996 to 2006 for hunting and wildlife watching at the national and RPA Region level. We then compare the changes seen in hunting and wildlife watching to those projected in the last RPA Assessment to determine if participation changes since the last RPA Assessment that have been documented here are occurring faster, slower, or at a pace consistent with past expectations. Expectations in the last RPA Assessment were derived from projection models that used the National Survey on Recreation and the Environment (NSRE) (Bowker and others 1999) . Although the two national surveys differ (see Schuett and others 2009), we compared documented change (based on FHWAR) against projected change (based on NSRE) (Cordell 2004 ) on a relative scale. Projections developed for the last RPA Assessment were only for two broad categories of activities: all hunting and wildlife watching away from home, both at the national and Regional level.
Hunting-National
The most notable documented national changes in hunting since the 2000 RPA Assessment (1996 to 2006) were the significant 10 percent decline in the number of hunters and the significant 14 percent decline in the total number of days spent hunting (Table 6 ). These declines exceeded earlier projections based on a broader survey of all outdoor recreation (Bowker and others 1999) (Table 10 ). Bowker and others (1999) predicted a 4.8 percent decrease in all hunting participants at the national level from 1996 to 2006, while FHWAR showed a 10 percent decline over that period. Bowker and others (1999) also predicted a 2.6 percent decline in hunting days from 1996 to 2006, but FHWAR showed a decline of 14.3 percent over this time period. Combined, these findings suggest that the national decline in hunting participation may be occurring at a more rapid rate than was previously anticipated. However, we can't rule out methodological differences between the two surveys as an explanation for these deviations (see Walls and others 2009, p. 46 
Hunting-Regional
For all hunting, the 1996-2006 period saw a decline in the number of participants in each Region, with a significant 33 percent decline in the Pacific Coast Region and nonsignificant declines in the Rocky Mountain (-13 percent), North (-7 percent), and South (-6 percent) Regions (Table 6 ). In projections from the last RPA Assessment, Bowker and others (1999) anticipated declines in all Regions except the Rocky Mountain Region (Table 10) . While declines in the North, Rocky Mountain, and Pacific Coast Regions were all larger than projected in the last RPA Assessment, the South showed a smaller than projected decline (decrease of 6 percent compared to a 12 percent projected decline) (Table 10) . FHWAR data showed no significant changes in days spent hunting (1996 to 2006) in the North, South, and Rocky Mountain Regions, but showed a larger, significant decrease in the Pacific Coast Region (Table 6 ). In contrast, Bowker and others (1999) projected a decrease in days in the South and Pacific Coast Regions, stable days in the North, and a slight increase in the Rocky Mountain Region (Table 10) .
Regional patterns also varied by type of hunting activity over the past ten years. Since the 2000 RPA Assessment, small game hunting has seen larger declines in the North, South, and Pacific Coast Regions and a smaller, nonsignificant decline in the Rocky Mountain Region (Table 6 , Figure 5 ). The total number of days spent small game hunting declined in all Regions, with the greatest drop in the Pacific Region (more than 50 percent decrease). The average number of days that each hunter devoted to small game hunting has remained relatively stable (Table 4) . Over the same time period, participants in migratory bird hunting significantly decreased in the North, Pacific Coast, and Rocky Mountain Regions, with only the South remaining stable. Total number of days devoted to migratory birds hunting also remained stable in the South (Figure 6c ). Number of days spent hunting migratory birds per participant each year grew in the South from 1996 to 2006 while all other Regions showed declines (Table 4) . Since the 2000 RPA Assessment, the number of participants in big game hunting declined significantly in the Pacific Coast but remained stable in the North, South, and Rocky Mountain Regions. The total number of days devoted to big game hunting remained stable in all Regions except the Pacific Coast, where number of days declined. At the participant level, annual days spent big game hunting per person continued to grow. Wildlife watching-National Nationally, participation in away from home wildlife watching remained stable from 1996 to 2006, with a nonsignificant 3 percent decline in participants and a nonsignificant increase in number of days spent recreating. FHWAR reported that total number of days grew by 12 percent from 1996 to 2006, a nonsignificant increase. In contrast, Bowker and others (1999) projected a 10.3 percent increase in wildlife watching participants from 1996 through 2006 and a 17 percent increase in total days using data from the National Survey on Recreation and the Environment (Table 10) (Table 8) .
Wildlife watching-Regional
When examining Regional wildlife watching since 1996, only the Pacific Coast and the Rocky Mountain Regions showed growing numbers of participants, although both total days and days per participant increased in all Regions except the Rocky Mountain Region. The only statistically significant change in days and number of participants was the 12 percent decrease in wildlife watching participants in the North (Table 6 ). In comparison, forecasts from the last RPA Assessment predicted growth in wildlife watching participants and days in each Region, with the slowest growth in the North, and higher, similar levels of growth in the other three Regions (Bowker and others 1999) ( Table 10 ). The actual patterns of growth observed in the Rocky Mountain and Pacific Coast Regions were smaller than predicted, and participation in the South declined by 6 percent (rather than growing by 14 percent as predicted). Participation in the North was predicted to grow by 6 percent but instead declined by 12 percent. Total number of days spent recreating in the North and South were also predicted to grow (Table 10) and did but at lower rates than predicted. The Rocky Mountain Region was predicted to grow in total number of days by 18 percent but instead remained stable. In contrast, the Pacific Coast Region had the highest predicted growth in number of days (21 percent) and surpassed that prediction with its 31 percent increase in the number of days participants devoted to wildlife watching.
Conclusion__________________________________________
Due to both economic and ecological impacts of changing wildlife recreation trends, understanding the ongoing changes in wildlife watching and hunting is essential if resource managers are to adjust their management goals and structures. The United States has a long history of wildlife-based recreation, but these recreation patterns are shifting. Although the United States retains a larger number of hunters than Canada, Australia, and the 35 European Union affiliated countries combined (Sharp and Wollscheid 2009) , hunting participation is declining in the United States, except for big game hunting. Only 5.5 percent of Americans over the age of 16 hunt wildlife, and only 10 percent watch wildlife away from the home.
Over time, the numbers of hunters and wildlife watchers away from home have declined, but data suggest that between 2001 and 2006, the decline was tempered in some categories. For example, declines in all hunting, small game, and wildlife watching all showed less declining trends from 2001 to 2006 than in prior surveys. Migratory bird watching was an exception, with a steeper decline between 2001 and 2006 following a period of stability from 1996 to 2001. The average days each participant devoted to an activity remained stable or increased for nearly all activities, with the biggest increases seen in big game hunting and nonresidential wildlife watching. With the decline in the number of participants, there have been some decreases in total expenditures, although hunters are still spending the same total amount per participant from 1996 to 2006, and the amount spent per participant per day was stable since 1991. In contrast, nonresidential wildlife watchers are spending more per day and per person to watch wildlife in 2006 than they were 10 years previously, although the number of participants remained stable during this time.
We also note that, as a survey that focuses on primary recreation participation, FHWAR may differ from other assessments, such as the NSRE, in part because NSRE includes all reported instances of recreation (not just primary purpose) (Schuett and others 2009) . The most recent update to the NSRE reported that in 2005 to 2009 (the most recent period of estimates), 20.9 million people hunted big game (9 percent of the U.S. population), 16.5 million hunted small game (7 percent of the U.S. population), and 4.9 million hunted migratory birds (2.1 percent of the U.S. population) (Cordell 2012) . In all cases, these estimates were increases from or consistent with NSRE estimates from 1999 to 2001 but had declined since the mid 1990s. Therefore, while the estimates of number of participants were larger for each category in comparison to FHWAR survey results, overall trends since the 1990s were fairly similar.
Understanding the availability of land for recreation is often considered a key part of changing patterns of wildlife recreation; access for hunting, in particular, is considered a constraint on hunter participation (Kilgore and others 2008; Stedman and others 2008) . Our results show that, over time, hunters are relying more exclusively on private land and that costs associated with private land leasing and owning have increased. Public land fees for hunting are less expensive and more stable over time, but public lands are distributed unevenly over the United States with far more land available in the West. However, while public land area in the eastern United States is smaller, the larger number of participants there means that these lands receive considerable numbers of hunting visits. Wildlife watching away from home also relies primarily on public lands across the United States, with a proportionally larger number of recreationists per land area of public land in the eastern United States. For both hunting and wildlife watching, as housing development and habitat loss on private land continues (Robles and others 2008; Stein and others 2010 ; USDA Forest Service 2012), it will be important to better understand the relationships between public and private land access for recreation, health of wildlife populations on public and private lands, and continued participation in wildlife-associated recreation.
Reviewing FHWAR results from the past four surveys available shows that despite any minor, and likely short-term, deviations from the longer-term pattern of declining participation in wildlife-associated recreation, the American public's ties to nature and its perceptions about sport hunting are changing. Demographic studies of wildlife hunting suggest that changes may accelerate in the future as the baby boom generation "ages out" of hunting (Winkler and Klaas 2011) . Changes in hunting activity can have far-reaching impacts on wildlife communities, as declining harvests and shifting habitat management strategies can substantially impact wildlife populations and broader ecosystems (Manfredo and others 2009) . At the same time, human participation in recreation depends upon the health of wildlife populations (Miller and Vaske 2003) .
As wildlife recreation participation changes, the rationale and funding for wildlife management is also changing. Wildlife management in North America has relied on revenues and political support from hunters since the mid Nineteenth Century (Mahoney and Cobb 2010) . The trends reported here provide evidence that concerns about a declining revenue base are justified. The number of primary participants in recreational hunting is not only declining in absolute terms but is also declining more rapidly relative to a growing American population with an increasingly diverse mix of values and attitudes toward wildlife. Numerous education programs are now geared toward bolstering participation and recruitment in wildlifeassociated recreation (Enck and others 2000; Williams 2010 ). However, it seems that relying on license fees and excise taxes on hunting equipment as the primary funding mechanism supporting wildlife conservation in the United States will be insufficient to maintain a sciencebased management program in the future (Organ and others 2010) . Broadening the funding sources to those who derive benefits from healthy wildlife communities, or impact wildlife resources, would help alleviate concerns for shrinking wildlife management budgets (Regan 2010) . Meeting the funding challenge for wildlife conservation while accommodating the diversifying patterns of wildlife-based recreation will require new and flexible strategies in order to maintain both healthy wildlife populations and recreational opportunities in a changing America.
Residential wildlife watching-See "around-the-home wildlife watching" above.
Small game-Small-bodied resident mammals and birds that can be native or desired nonnative species that were intentionally introduced to provide hunting opportunities. Examples are grouse, pheasants, quail, rabbits, squirrels, and similar small animals for which states have established seasons and bag limits
